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Background
The health of skeletal tissue is
dependent on a balanced coexistence
between two main cell types:
osteoblasts, which form the mineralized
structure of bone, and osteoclasts,
which digest and break down bone.
Communication between these two cell
types is facilitated by osteoblast
production of receptor activator of
nuclear factor kappa-B (RANK) ligand
and osteoprotegerin (OPG). The
increased bone loss anticipated after
long-term spaceflight beyond lowearth orbit may be associated with the
degenerative effects of ionizing
radiation on this system.

Hypothesis
We hypothesize that ionizing
radiation associated with spaceflight
modulates RANK-Ligand/OPG
expression in osteoblasts,
consequently altering the behavior of
osteoclasts in co-culture.
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Cell lines should produce less
variable results than primary cells—
especially important because of
variability in osteoclast results in the
past.
Subclone 4 exhibits high levels of
differentiation with ascorbic acid.

Grow E1 4 days with ascorbic acid.
Irradiate at 2Gy.
Add RAW & grow in co-culture.
Collect for Quantitative Polymerase Chain
Reaction (Q-PCR) at D1, D8 and D15
Analyze for changes in E1 OPG and RANKLigand gene expression.

Seeding Density
* All wells 1.8 cm^2

Media

Rationale

E1 Only

64800 cells/well

Alpha-Mem
+ FBS + a.a.

Standard

RAW
Only

20000 cells/well

Alpha-Mem + Seeding density from
FBS
previous work (Deena)
Alpha-Mem
+ FBS + a.a.

Checking PCR from E1,
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Experimental Design

Co-culture E1 – 64.8 x 10^3
RAW – 2 x 10^4

Co-culture

Rationale
PCR
D1 Acute response to radiation
D8 Standard midpoint for E1
differentiation
D15 end of RAW life in coculture.
Resorption changes in osteoclast
activity & differentiation.
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Scraping RAW
RAW only

Assays:
PCR (3 time points and resorption)
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In order to proceed
with long-term
space missions, and
ultimately
extraterrestrial
colonization, we
must be prepared to
deal with the effects
of continuous
galactic radiation on
human bone health.

Medicine

Understanding the
effect of radiation
on this vital
communication
pathway can help
us better predict
and treat the effects
of radiation therapy
on the bones of
cancer patients here
on earth as well.

